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^^W- 1 1 - 2 2 4 4 a 2 



1 

miE > * V -b T P ^ w# ->< ^ -t Jwd^^T^t-S^ $ 

f - ^' * 9 7 f- ^ -J. f--- ^' iS^^S t > 

1- -5 7'n ^ X t Sf;B3J&-/D ^ «• S^-T^-^-* 



2 

>*'j-fe;i'Tl"f<75iM#;i-'5)n'i7T KUX4r7 ^yf^-r-S) 
5 7 miss mBfi7-;'^i]|&<07-y^7'-^'JClDCT 

4- Is] -^a ^ ;v I- l5:S-f ^ ^ i^aiUK 

MSB 9- 

if IBt'- * ?IJS*?¥gt . 

MI B ^ * U -b T -f :«^1S85: $ T ?]^fiS; ^ 7^- r 

^-g-tfmi5:<orn ^' ^WIBrn y J: 

[rt*«9l mrfBS^«)lc#§^x.pIt6=fc>^ ';-b;^ 
30 u;;5.i:i-S«|gc<OT KUXO#ma*?C2: T KUX 

TV^-S^: i:*4flllci:-t-£.ii*:® 1 0 lciB«<0/f:»*tt* 
40 «#ffit6S^il„ 

Itr bB ^ ^ 'J -b ;V T U >f tt> ;>« * «; -fe ;l';6*^T« t^Sllc S 

50 ltrfB7'-5'^^®W1-'i>?iJa#?^St. 
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3 

mrffi«^W ICS # Ife X pltl i ^ * 'J -b t'- ^ OM* 

#Jfex."It6*^ ^ 'J -b;i':d*«iS:iiii:jiJ«8g?tLTN AN 

l«fta^NAND-t;u?iJi:Mie#t*-> hiSli(OF^l-iattf> 20 
ti. Me#NAND-fe;P?!l=S'g*?i--2)7ti60«*?>5^- h 

*!lffllLTmrie-&NAND-fe;l'?!j^ffiat*y 

St, 

Ifria^ •=£ y -b ;v r V -T :0^«ssc ? fir ff^fig $ :h,7t -T* 

IBIS^go 



4 

^iB'li^So 

-b ;K^=fT ^ ^ =ff jgf?¥g t , 

WIB ^ * U -b 7 L' 4^ O > * 'J -t ;ko^J 4- SiRI" * ?ll 

ItrlEr n -y >^ r Ku;^s-5fe®r Ku;^i:i- -6 

jtMLfc2(7)n (n (ijE<7?^jg:) mm^rri y ^m.^ 

2 (On^ffliOT'n -y ^'tf <0;<*';-b;K0'7'-^' 
lil^Si 7] «^«Hw»§Six.nJfig^:>'=e';-b;w** 

^ •;-b;vr I'-T 

flfE^ U ■b;i/r U-f 0#yn -y ^' r^-D -y ^' 

-b ;K;3=ff 4: Jgt?-r ^ fi^ t . 

MIB^^'J -b;WT U-f 'J -b;K;o^iJ4rSlR-r -S^J 

T'-^'OM*0^l-, M*1--S.rD-y ^■^t^X^^g^■t 
WLi:mmLXW&<r>T KW;^*-#*S4R:&-*^.i tlCJ: 
/L-2 0n (ntilEO^tS:) *ffl<0-/n -y L> *ff 

uru y^r Kux-c-jg^^ttf^rn -y ^-g-tj-MlBr 

t"(73> V -b;i'COT'- ^' =Sr*«fi<jt:|^^tcrH*f & i 
[il«ai8l m*i-Srn-y ^rofl|S;j«2 0n«11 

fEl^<0 7 7 7 v- a. p{ -=8 U o 
[0 0 0 1 1 

U;=!.4r#-SM^LT^*'J ■b;UT^'l'4'<75«l?5:coyn y 
[0 0 0 2] 



(4) 
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5 

D-t;V^«^t^NAND-fe;VSEEPROM(i. S5* 
[0 0 0 3] NAND-fe;Vg!EEPR0MtCi3tt'& 1-^ 

[0 0 0 4] ^^')'t)VTVy{ t;ibMt-^?!J::^[p]tc3fe^N 

[0 0 0 5] C:oJ:d*fie5R^7)NAND'fe;^SEEPR 

OMc7)<2r*a0ijt tr. (^5:) i : k. -d. Su 

h e t a 1 . , "A 3.3V 3 2Mb NAN 
DFlash Memory With Increm 
ental Step Pulse Progra mm 
ing Scheme, "IEEE J. Sol id- 
State Circuits, vol. 30, pp. 
1149-1156, Nov. 1995. . RXfXM 

imX) 2 : Y. I wa t a e t a 1 . , "A 3 
5ns Cycle Time 3.3V Only 
32Mb NAND Flash EEPROM, " I 
EEE J.Solid-StateCircuit 
vol. 30, pp. 1157-116 4, No 
V. 1 9 9 5. ^(D^mi)^^ho 

[0 0 0 6] ±fB:S:i8tncti. fie*<7)NAND-t;l-S!E 

ErRou<Dm^&j^j:m^tW}mmm^ftx\y^ho ^ 

i>)Rrfmi7 (^i:ioFig. siiZHJi&'th) s-ffl 

y^^xmi^-tho 

[0007] meii^-tu-t^vTi^^ t^<omMm^ 

om^m^irT^tr^ y ^MX$>^. HI 7iiM*. H 

hfzib(Dmxi)ho mi eRvmi 7tci5v^r. bse 

L{tr^ y^Mi^m-^. B L 0~B L 4 2 4 3 liT'-^ 
mtLX<D\fy Vm. WLO-'WLl SJi^-m. C 

sLi±y-:^m. CG 0-cG 1 5(i*ay- hia. s 
SL, G sL\±'tfi'eti^y hm}\ty'-:^m,m(DM^ 

hm. Pass W/L. S e 1 . W/Lti-ttL-P 
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Jg*?$ti/cNAND-fe;vrtco^filiR7- mtil^^ 
7- ymimLX\^^:ho 

[0 0 0 8] M±tfti^B#t^ti. ±timi ei^z^Lfzmm 
tziott^^a^- h«icG O'-cG 1 s^mm^ti. M 

m(±'7n-'r^ >^-t^c^lC35r^o -Sfet'. 2 1Ve3m 
10 s (-fe;i^p ti^Pia 

ia^<7)HtcM*mjE (2 1V) '^mt>^. if-my-v^ 

<7)S^-*^FN (Fowler-Nordheim) h> 
mJEtii5t^-3 V^^r>2>o NANDM^^ '7 voL^^i^U 

;v;^-e-3 v*S;gn^T^<m*?ti;i)o 

^ M m -i- B S E L A ^ tL ^ h ^ > V <D V - 

-^B SEL^^-}^- htcA^J^n^ Y^yV7.^(OV-:A 
V ^; n > ^ ^JSeS^iO 7 ^ - ;v K±O^S:. U v 'j n 
30 7- mi:'fe;^P'> J^>'^i:<^?F*3ji^^^»irJtLT 
U >i^']tti*tJO. 9^:>t§^<. FN h v^^^maiid^ijfLti 

h<o^m\fho ?^*^'^U7T>f («^iE) rti. ig^"^ 
[0 0 0 9] iic^mLttl^rti. i^-v*i9^(7)^ 

^fL^ ^^M^Sc^J^m t56-^^T^tL>2>o HI 8 (ffeS:iO 

Fig. A\iznm) ^^mL0#o±^M-§-<7)Kif^iS[ 

^--vVN*7 7T{iS^ZI "0" (^Sn»> lx^;vr% 

Tbf^y h^RiiO VtijRS^tt. S#?^-h«&SSL, G 
SLli4. 5VtZ^^(EI180tl)o ^om. m.^ 
ruy^ (NAND-t;i/^J) rtC0JiJf^7- mtC{iO V 

;2)4. 5 V75*-e^x^ttA^J$tL^ (Ell so t 2) o 

S^7-K*at'A^J^:K;^4. 5 V(i»§ii<i^m:S:t>Tfl 
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^f*pftf-:NAND-b;K±kr7 M.|:4^r»fm^^Sg (^^-T'V 

<0-t>;^ilKfi> HI 6 SC^L^ciafi&tcjbMt^ft-^P G 

^' li V 9 > v 7. ^ S E N S E =Jra L T cO<^^5e ^ ti;?) o 
Si^mfiV r e f tCioT, 2 ^ ACOfti^«»£S: tfy h 
*StCttif&-f-'2)PM0S*l'V h • 5 9-|ai&<0:ft#7i*ffi 

>vX^'SENSE^3!:aS^-*. 9-;'f-T'-5'^ "1" 
iiZKm-i (t4) o >i9Lr, »l^ii<^i.m<^-b;i^*K 

7t9->f^l]Kti "0" i^^-rZo ^fih<r>y y^r- 

■^Xff) "0" 7 •;'f--7'-^'(^^-fe;i'>i«*§jiJ 

t "0" 9 7 •f'(D-t;KOi®#§iX<;z^^ESihi--2)/ci6cO'y 

nKD^^ih^-^-i i7 }V{ti:XT(0 (1) ~ (4) (DT.'f v 

[0011] ( 1 ) k- h «|-t -y h T 7 7* ( 8 s ) : 
->Vn* yyr<Dyy^ ISKrt cO* § ii;?* -f - 5^ L 7t 

<^«±(iV c c ^ZWL^-tho 
[0012] (2) (2 0;/ s) :«*?7-K 

10 0 13] (3) 7- (4 s) :JM^7- 

[0014] {A) m^^yi-^y.')yr^ (.Sfis) : 

[0 0 15] '■^3^^ yr^mrip-Ciii. 
fft>fifz^)V(Dy v^m^\t "0" "1" '^irfe*? 



8 

iO*f^<DTT. ♦iji.^i-fe;KOL.iv>'i[*ff**0. 7 

t;, 9 7f^)lS&rtC»7'-^'»± "0" ^i^tj "1" ^t^it 
-t&o "1" 7'-i':**»i2.^tL/3V7^0g&»4. -yx 

'J 7T^'i&'f^T-(4 "0" 75-1^ "1" ^(D^mtirhfzib 

9 -y^m^-b^-^X " 1 " -i) tX'. ^ L < l± 1 0 

^ o 

10 10 0 1 6] mi 9 (.mXl OF i g. 5 izns&iri>) 
S S Liry- h-bm^^tlX\^^i, YyyV7.^\iY- V 

5e1--5o 0 VcOlf y hiSllcJ: »), -?-ON AND-t;KO-^ 

<^^±-t;nci3v^ri4, V c c b^;K0kr7 vmzx •} 
iMlf?NAND-t;K7)'?^-v^;l'**^'fi^m^*t/w^, k'-;' 

30 -?-ti-?--^x=Sriff-L;tE?iJ^l:(0*S-g-(cJ; 0, ^-v^^ 

F*30» § ii*«jh<0 N A N D -fe ;K?5-^ ^ ^vmttJix 

7- mt^-r^Jt-tco^gte-^lcior^^e^tL^o 

f^^:7.;i'O*0»i3C«*+^UfT-5 tfz. 7-m 
i:-9^^^;uHO#S* 7*'; V^^JtS-:^§ <1-'5.i t** 

[0 0 17] 7- mi:f--V:T-;HfflO*-J'7''; Vi/JtB 

40 [0018] B = Cox/ (Cox+Cj) 

iif, C o X 147- K«Rt^^^;l'tOK<0'Jr'- h§ 

y^^^i<r>mMXhi>o tfz. NAND-t;i'«7)f-^^ 
[0 0 19] m±**SI*«NANDfflEEPROMlcM 

50 ■ri>^mxibi>o ici-et4. s^w»c»iiftx.nr«i*^ 
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10 0 2 0] ^T. ±|ec7)J:^;fcNANDiyEEPR0 

Mi:$mmi^tLfzmih:^i'-)i^:^^y (Solid 

State Camera) T&^SJaffipp^fc^ 

(7)NANDSaE E P ROM*fflv>T. 3 0^M*O¥K 

h<7>NANDMEEPR0M-C(i. (-tiJ' lO 

•9-^X;6>*3 2Ktr^y hT*«S;^tirv^^/^a6. 3 
o::5ll#<7)i:K-Cli 1 6-rn^7:^:6-^'j2>Si:^^o W^-^^ 

^ir^ma)^-\'^K^7t>tlfz'^^^'^^(DmU (Erase 
Ve r i r f y) 9 7t:i6M*0#K;&>^S < M 
x.Jf. l'rn^y^(OM*^M*2ins tl-^t. 1 6 r 20 

[0 0 2 1 ] m^mm^mm-r^fzib}.z^ mm 
•rvy^(Dm^^mmzno^m^icm3:E. Har 

ari et al., "EE P ROM S y s tern 

with Erase Sector Selec 
t,"USP 5, 418, 752. May 23, 1 

9 9 5. twj|*$^ttTv^;E)o ^^oixm^t'^^^'^y^'^y ^ 

TM^ (Selective Multiple Sec 
tor Erase) tm^flX^^. |WI^tcM*-t^ 30 

fzt>o:>^i7 {-rxny ^) ^ r ' W:^^ (R 
EG) 2 2 1, 2 2 3, (EI 2 0 I 3 c7) 
Fig. 3 Atc^lS-r^) *^ie:^^i:4^o ^(Ofz^t. ^ 

[0 0 2 2] 1212 0 tcisv^T. 2 0 9{iia^L3& 40 

V^a>hn-^i:'|tf6<7)f5il^ff^/ci60>fg-^^, 2 1 
1, 2 13, --(i-feiJ^ ^5^-. 2 2 5 Kl^i^ 
2 2 7{ivV t;^^ >^-:7ji^;^. 2 2 9(i=? 
-TV Ky'n-iJ^, 2 3 1 »iT KV;^ Vv;^^. 2 3 3«i 
rr2-V^ 2 3 5 tirn- Km:t3{t^^. 2 3 7 tiM* 
^^-r;WH■^&•^E^It'^>^^*>^> 2 3 9ii 2 2 

icoffitJ. 2 5 1 tiM*-f :f^-'/^^:3'7> K^^^iS^^^ 
2 6 1 (i^J-t:^;' h€-f-^t^*^o ±fS::J > h 

E, ^:^-y;^«-^/CE (??-^comft::#t;t so 
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\tuMm^. 1-:&;b^,^^'-^:ti*-r^) . h 

;V«^ALE> K • >f ^-y;vffi-^/RE^;6^^#t#& 
^:MTi3*9. ^tL^(7)>ft-^i: a-7> KCM 1 , CM 2, 
CM3 ttc^o'v^T^^L #7^^;'v^EE 
PROM^;/y<Offl^j8R2 0 9 i^LXi^') T )\^^ > ^ 
-y:x.^7.2 2 7tc«*&LT16ft*tiJ«Si-^J:^tc^:o 

[0 0 2 3] tfz. ±%mmruy^(Dm^^mm^^n 

EI2 l(7)^5'>r^>ir'^-v-b i^^i-J: ^ tc, 
ST. m^-r^-fe^^-^Jg^-t-^T'^^On-^v KCM 
l^A^i-^^^it^. m^t^^^^- {-ruvi;) 

• T K^:^ A 8 -A 1 5, A 1 6- A 2 0 «r1^ika. (EI 
2 1 T(i3ffi(^?J^^^^Lrv^^) Xtl-t^o ^(D^k. 

KCM2 ^A^JLT. tMBER ASE<7)K8 

nT> KCM3 *A*LTM*?tlg»c<J^aiLSrflOo 
(D^X <D>^U-fe;i-<7)L§ v^^mff o C t «r 
[0024] CcOJ:dl^> ttl^(7)^r^^- (rn';^:J^) 

im^^^zm^i-^fzi6\,zit. mi:W}mz^^^x. m 

• T Kl/;^A8-A 1 5, A 1 6-A2 0S:«3a:ffl.A^I 
J: >2> ^m<DW^^t i ^ TpIS ^ ^ ^ o 

[0 0 2 5] L-^-L. ±$^^)\^^rr3 y ^m^xit. m 

- (yxny^) *a«^Mt::je5fei~*/wA!>o-fe^^- (:/ 
n -;;>>) . T Kl^;^ • l-v^^i?' (REG) 2 2 1, 
2 2 3, - {XU3<DF i g. 3 A#HS) 

(y-uy^) i:m^mzmi:'t^fzib\z{t^ m^W3 
mz9c^L^X. mi:irh^^^ i^-i^^^hfzib(0^^ 
{y^uy^) . T KU;^ A 8 -A 1 5, A 1 6 -A 

{-fX2y^) • r KU>^A8-A 1 5. A16-A20 
[0 0 2 61 
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[0 0 2 7] icoFp^aii, m=km^\zWh-f . ^-t-J-t: 
[0 0 2 81 3|s:|IWI±, ±fB¥fll*#liLr4:$ixyi*> 

[0 0 2 91 -tfz^ *5&0J<7)'ftfe(OgW(4, •9^-;' T'-y-'TX 

[0 0 3 01 :*:^W<05efC'ffe(Dgfi5li. "t-j -i X<r> 

[0 0 3 11 

[l«iS4-»*i-*/^*&<D*ei *I6M<DH*« UCfBIR 

'J -fe ;v T 1^ 4^ <7)# ^ ^ -b ;V35*?iJte l^e^ ? 
*7 7f-^S**L, T F^;^^I-^^c»o•v^Tffi1*M■f■ 
I&tT, Mf5l*lSI5T KUX^-§-^lS¥K*^P>Hi^J§*t-6 
[0 0 3 21 «*]S2lcfe«L/cJ: ^ (c, iS*:^ 1 (cK 

[0 0 3 31 11*53 IcffilKLTti T ic, if*ai ^fz 
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^ O 

[0 0 3 41 11*54 (CfS«L/^J; 7 tTt 

(±2 icifimoiji^frK'lt^eiwisv^T, MErtser YV 
LT. ruy i7<o^mMiRin^tziib<ommm-^i±m 

[0 0 3 51 W*5 5 (ClBKLfci ^ K*ai S/c 
14 2 l-fBmo^^#|£1i^Sl^i3V^t:, mUf^UT YU 

[0 0 3 61 ^*S6tCfB|lcL^cJ:^»c, Bg*5l S/c 

ii2iZBmo^mmmmmizis\.^x. mm^ur yu 

[0 0 3 71 SI*S7(C|E«LfcJ:7K. 11*51 ttz 

14 2 (;ie«c75^^#:ieit^«f;i5V>T, mU^UT Kl' 

•?T Kl';^«-9 7'f-1-S7 ^-f-EKi:. mE^^-^-IlK 

ill il $ n * *B -Sr - Ifea U SS 56 1- 
[0 0 3 81 S^w. *%?^cOit*58(CgB«L7t/F»l§ 

itfET'-^^=ta*?i-^?ija#?*st, lirfEpi^'j 

7i'7 KV;^cOAlJ-CJt^?*i;trn ?r-g-tf1Si^co 
:L(r>m.^Lfz-ru -J ^(D-^x <r> ;^ '^^) )V<r>7'- if i 
[0 0 3 91 fll*59tcE«L;tJ:dtc, 11*58 (cE 
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(c iS«?1- i <!: * #m i -r o 
10 0 4 0] m*3fil OtciB«L/^J:9»C. W^SS* 

(0 0 4 11 iS*:Sl 1 icISIKLTtJ: ^ lc> 11*:^ 1 0 

[0 0 4 31 stc*Jt. ^^m<n>mimi ^Kunvtz 

n-C N A N D -fe iONAND-b 

<; ^)\^rV'i^<o^:^'i')-^)\'t^'i^K^U^fifzn- 

Klftt. Irfe>*'J -tr^VT H'4^<D^NAND-t;P^!j:*^ 

KfIS^ * »; -b ^vr w **«IS:l-:0-«< ? ttT»^ $ n;t :/ 

t. mu^y Ymmtim^y- vi^Lxmrn^ntz 
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;i/Of-^'<0M*<0B^, M*1-'6rD7 ^'-y-^XSC/'- 
i'4-t1Jie-7*n-;/^'SK#l3:tcJ; i9|BlB#lc®^L. -co® 
IRLT^-i^a 7 i>rtO^TO^*';-b;KDT-'-^' SrvB*-t" 

[0 0 4 4] 4 lcI5igL;t:J: ^ ic, ffi*:S 1 2 

tfzii 1 3 ir|B«(07P»|&14^ji^^fB1i^«lci5V^T, 
UtrfSm^ W § Si X. ^li « ^ * 'J -b o •7'- ^' om* 

[0 0 4 5] m-^mi 5tcS«LfcJ:^tc, 1 2 

^^v^ L 1 4 v^r^t^^ 1 oO]S(cf2KO/F»^tt*^l#:fH 
■li^ttlci3V»T, «IIBm^6<)tc*iJftx.^tl4^*'J-b 

Ski: L;t:J®-g-lc 2 (D n m^r^ ^ ^ t i^^Wt-fho 
[0 0 4 6] ttz. ifmnnm^^X bKt^WLVtzy? 
20 7->a.>'=e'j»i, S^e<3i;»ilftx.nrt6*^^ ';-b;w3j« 

-b;VT U'f fifEp'^'J-b;vr U'f 0^rn7i' 

■CM#??ti.7trn 7 i;'^'(Dpt*'J-b;K7)tf =SrSf?1-*^T 

h m^^^xti ^fix^^i>mz. mu^m^K^^ * urn t 

30 xiyi^7Y'\y:^i:^mrVU7.t-t&mmLtz2<Dn 

{nl±lE(D^m *ffloyD7^'^Slf?L> mffB7'D7 
^'7 KU;^-rJg^$n/crD 7^'5:-^tr2<Dn*fia<^r 

[0 0 4 71 *f|B^co»*:^l 7 lc|EmL7t7 7 7 v 
>-=e'Ji±. m$l,Wic»§^x.nrtl^:^-=e'j-b;i'**v h <; 
7 ^ BE?i) $ mm<0 fu y ^' ic^ffl $ *t7t ^ * U -b 
;VTlx^i:, |irfBp<^';-b;UTL'-l'0#rn7^'4-iM#? 
1- 4 7-D 7 JSif?¥S t , m-fo y f «#?#-S-CS*? 
40 $*i7t7'n7^'tf <0;<*';-b;K04f«-a*?i-*ffS#?¥ 
gt, ltrfE;<* 'J-b;VTU'i'4=(7)pt^'J-b;K7)?iJ'SrS*? 

•r * n 7 X jt^-r s«-t2ttf r n 7 ^' T K V 

;^*#-SSiR?-ti-^ii:(cJ; 19, ItrlE'/n 7 ^' T K U-X 
^3feSl7 KVX tf -i>a^U;t:2 0n (n»±iEOlS?fc) 

^ nfc7*D 7 ^^tsnUTu 7 -9- -f Xrjg^^ n/c 
ir5£<0 2 O n^fflorn 7 ^' * V ■b;K07'- ^' ^ 
50 |IKfl9(c|^^tcM*-r-5it*#ai:L-cv»^,o 
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[0 0 4 81 m^mi sKVifRLtzXoi^. m^^i ? 

(0 0 4 9] m^mi<Di')^j:mmizxfns. m^m^ 

?r|si- i^^;nc^^-r^ c t tc i o T T K u;^ 

[0 0 5 01 «*a2trS^-tJ:^»c> ^■=Ey-t;H±. •M 

[0 0 5 1 1 IS*:^ 3 (c^-ri ^ tr, M**- 
<r)*- KBf ic, 1*195 T Kl/y^ €-^iS:fe¥^aT*4@*i«-f- * 

[0 0 5 21 »*3fl4fC^-tJ:-5tc, rtSBTKUXM^ 

[0 0 5 31 W*a5»c^-|-J:^tc, K V-^^^S-f- 

[0 0 5 41 6 'Siiymm. 7 J: d tc, rtSB 

[0 0 5 51 fl*S 8 O i ^ J: ^^-9(0 

TKU^ ■ \yV7-.9 \i.'7f.^'(:^h(r)-r:. f- •;' y-t Xo 
[0 0 5 61 ai*Jl9 {c^-f-J: d f-, TYV7.0^-&m. 

[0 0 5 71 ai*«[l Otc^-Ti^ic, rH*-r-srny 
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[0 0 5 8] 1 tC^-tJ:^tw. •Txiv9<i:>»mi 

[0 0 5 91 2St|fM*]Sl 3C0J: T 

[0 0 6 0] 4 J: T l^, — ffifiO^n ^ 

[0 0 6 11 5K^i-J:dt::, M^-t^yD-;/ 

COM*;* i 0 ffi^-fbT ^ So 
[0 0 6 21 ai*:«l 6 0J:9'5^«^R^*J:^^(^^ T'-f 

[0 0 6 31 7«J:d*:«JStcJ:*Uf, ^Sco 

i 1 J: 19 gSlcmi-Zn 7 ^' •'f 1" XO'SjE**nIte-e* 

^ 7 ■7°-'^^ xco^i/Hl:,5^EI^^, ^ 7 t'hx h ofiz^^b t 

^^-Lo Mt::. fW*'/n7i' • 7 KPXl:^TA:t]1-S'J2^ 

^ o 
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[0 0 6 4] fi*ai 8 ^ t::. 2cOn*1®or 

[0 0 6 5] 

r% 6 4MVf ^7 hONANDS!EEPROMC0«lB&«^ 
[0 0 6 7] ClOEEPROMti. ^ ^ 'J ^;l/T 1 

«fS#^#S) 15. KUv;^3^ 1 6. nv>K 

•r*n-:5^1 7^ :^?^AT KU;^/<^7:7r 1 8> ijy-^T 
n-i5^ (?|JS*^#S) 19. ^-vVn*'7 7t 2 0. *7*n 
^^iJ' • Hj-'l' X . /N'y^T 2 1. ^ ^ . T KU;^ • y 
T;7-rr^i5^2 2> U - VmRlftU ^ V Y h'y ^ 
2 3RZfmm^^2 4^^'g-A-Clt^^ttTV^^o 

[0 0 6 8] ±fS>'tV-t;l'Tl^'f 1 1 ti. 1 0 2 41© 
oyn'7i5^BLKl-BLKl 0 2 4 t':S^»J^ttTV^ 

#:/n 7^BLKl-BLK1 0244'tcti, 112 
H^-f- J: ^ t::NAND-fe;V7&^-r h U ;^efi?iJ ^ tiTv^ 
-5,0 #NAND-fe;i/ii. {^^Xlt 1 61®(^^^ 

irfjk't) <D^^V^)\^MC, MC, •••;6^Kg^-f ^ 

^fimm^y- h h^>'>';^^ st i ^^Lx\£y h 

m. ir-^m.) bl (blo-bl4223) izmm^ 

ti:bo NAND-b;V?iJ(7)>[feS5ffly<7)V-;^iiMlR<5^- h h 

^ > v:^^?' s T 2 *'^Lr*iiv-;^«RC s l tc^^^ 
aTv^;5,o >-t';-t;uT v-f 1 1 <7)^f:^fp]t^^&oT]^^ 

^:ftfs:SJf^r~- h^lS S L, G S L (i^n^-Ptt, 
OiMlf^r- h h ^ > v;^ S T 1 , S T 2 h tig 

^^^'5)0 l^i:<. ^-^tU-b^VT W-Y 1 1 (Dn:fJ\^i^iB 

^xmn^tifzu- mwL o-wl i si^^n^eti. 
1^— ^fcop<-tv -fe;wMc, Mc, '"(ommy- hK^m 

[0 0 6 9] •fe;U'MC(i. ms itZTT^irX d t^. 

WHaS) 3. ONO (Oxide-Nitride- 
Ox i d e) m4Rirmmy- ^ 5;6^«s;^tt7tMos 

MC, MC, --IfliTV-;^ • V]y^>6, 7 ^r^^l" 
[0 0 7 0] ±tii^')r)l^^ >^-7j:^y^Ii]g&l 2 
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^tifz^)ur-i^i)^mt}^fi^J^dK^^^x:\^^^o ^<r> 

Kl-'>^(±n'>T KU>^>^<7 '7T 1 3 K^^^ixX'y yf- 
ijy Y\^:^\tioy J^r YVy./^yy r \ 

Vy^9 1 6 \zm^^f^Xv v^^fi. M*rn 7 rJ'^f^ 

2 1 titt«&$tir7-7'^$tL;&o ±fSni>T 

T^r^n-i^ 1 5 tctt^g^^tT'n-- K^n^o ^<on»:7 

[0 0 7 1] ±t^i3yArVU:^/^yy7 1 8H'7'7f- 

tLTT'r?-- K^ti. vVn^^;/ 7 T 2 0 tltt^&^tt^o 
vVn*'7 yr 2 0 ^{Zity yf^m^y^m^f htiX 

t::. ±ia>^V-tr;WT 1 1 ^(OM^^fifzyu y ^ 
y!>-h^\fy Vm\zm^&^fifz^}i^r-i^il)^yyi'^n^ 

ho ±fan-7>' Y\yvy.9 1 6 {z^^^fifz-^i^y Y\t 

n-^^ KT^n^-iJ^ 1 7TT'n- K^tt. Cico-r'n- KM 
-§-7:i-*$lJ«lllK2 4 li««&$tt^o «IJ«IIiIK2 4 icii. 

K . ^ • ^ :^-y;l-«'^C L E. y 

y • ^^-r;v{t-t/cE ( 'V" \tEMm^. i-^t? 

30 ij- K . >f ^-r;i'#-^/RE. T KV;^ • ^ ^J''^ • 
^itx\^^ho ::.(ommu^2 A\t^ ^fLh(om^t±M 

[0 0 7 2] ±IEC7)J: ^ :^^<tffitl:fev^r . II<;^m LSO=^ 
hONANDMEE VROUtnWXhho 

[0 0 7 3] vUt;v^>^- 
40 yaL^;^[p|Kl 2tw. 3VVKCM0-CM3. M*"X 
n iJ^-^f^X4-ft^i-;E)7l:a?!)<7)m-^B S 1 - B S 1 0, 
BS. AL^':ruy Yvy^hDi. T^^^y c^r Y 

Uy.AD2RXf'yuy^T K^;^A 1 - A 1 0^:*«AtJ 
^fi:ho ±fB-/n7^ • -^--fX . /^yyr 2 1 ti. ±fB 

t;^'1' >^-'7i^7.Illg&l 2 titt^&^ti/^yn 
i5^-9-^X^Ji[^1-^/ci6<Offi-^B S 1 -B S 1 0 
•^L> ±f5-/n^>i5^ . T KU;^ • :/U -7*3-^5^2 2 J: 
^•/Ur'n- Ym'^i:Mmirhtzi6(D^Wruy^^^ 
Xm-g-b s 1 - b s 1 0 ^^^•t'5>o ±fB7*n y^ - T 
50 Kix;^ . -/i; T'n-i5^2 2 ;6-<bai^J ^ "i/U 7*3 - K 
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i^'jtzibommm-^D jx, Eky, Flzfi. 

5, GSti. ±fSn»^f'n-i5^1 5tCttj^$tt;5)o -tt 

10 0 7 4] 114{i. ±|SEI 1 ti^L/^EU^tc^Mt-Ejy 
'TYX^Ts ' 'f^)'r'3-^2 2 <DmWL^\^7f^\.X\^^ 
n 5tl^tt'£>>^V-fe;^TU^ 1 1 ^(Ofuv ^WR 

[0 0 7 5] ±fSrn 7 • . -7 r 2 1 {i> 

/^^'7•7TIPII^3 1, 32. >/Tr-h 3 3, 3 425.^/^^ 
>/^^-^^ 3 5, 3 6 S:'g'^'Cfl|J^S;;^ttrv^^o ±fe>'^')' 
V Tines 3 1 tctirny ^-^f -YX^^g^•t^/ci6<7)M-?■ 
BSi ( i = 1 ~9) :6^^tt*&^tt. iffiy^'y y'TlUKS 

«*&^tt;E)o rr- h 3 3 o-;^(OA*^^cti/^' 
ny^-9-^x^je^i-^«-§-b s i + i**«*&stt. -e 

omtJ^M >>^N*-i5^ 3 5 S-^LTI^SEyn ^y^^^X^ 
-^b s i ^ LTm:tf$tt;E>o S ifS/r^J^- h 3 4 

6 ^^\^xnWf'^y^'^^:^^^^ s 1 0 LTtBij 

[0 0 7 61 ±arny ^ • T KP;^ • 7'VT'n-i5^2 
2I±. X:*'>>^^ 3 7. T YVT.^'^vV y 

38-1-38-10. TKU;^:*^> ^39-1-3 
9-10. ^ >/^*- :5^40-l~40-10. V T-J^- 
h41-l-41~10. 4 ^42-1-42- 
10. yT^-h43-l-43-10. ^ ^ 4 

4-1-44-10. YY- h45D-l-45D 
-8, 45E-1-45E-8, 45F~1-45F- 
1 ^IkXf^ 46D-1-46D-8, 46E- 

1-46E-8, 4 6 F- 1 -4 6 F- 1 6^^-&^r* 

)\^^>^-y:z,^7.WSk\2i)^hm^'^ft^ ^xny^m 
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:7 7 3 8 - 1 - 3 8 - 1 0 tCli-E-n.-Pti. 

t;i^^ >i$^- >^i^;^[R]e&i 2;6-ibrn ki^xm 

■tA 1 -A 1 Oi!)m^^itX^mmt LX-^y V ^fi 
ho TVU;^iJ^y^3 9- l- 39-l otc(i>ett-P 
ti. ±ifi#T VU;^/^yyr 38-1-38-10 
Ijm'^-Amf^^fiho ^^<0T YV7.ii^y^ 3 9-1 
tCti±feyu7^'t^X:^^>^ 3 7:d-^ffi:tJ^n^7' 
n T K h T y^-^F B S i^m^"^ 

10 ;h-. K •^7 > ^ 3 9 - 1 - 3 9 - 9 

:^'^> ^39-1-39-10 com^Jft-^-fi. ^ >^<- 

^40-1-40-1 o^^Lxy ry- h 4 l - l - 
4 1-1 0<7)-;^oA^ia8tc-f-tL^ti«Jf&$tL^o ^:tL 

y TY- h 4 1 - 1 - 4 1 - 1 0 (D%'h(DXl2^\Z\t 
^fi^^fL. ±my*uy^ . -^-^X • /^yyr 2 1 y^i-Jbrn 
t}^tlh\*^Ur^ y ^-^^ Xm^h s 1 - b s 1 0:ei-*« 

^^tiho ^yrr- h 4 1 - 1 - 4 1 - 1 ocomt}^ 

-^{i. 4 y^^- ^42-1-42-10 (DXt}^. RT/ 
20 y ry- h43-l-43-10 <0—:lj(DXtimK^tL 
rtimm^flho ±M^yrY-V A 3-1-4 3-1 

2 1 i)-ib^ti^fLhnUf^y s 1 -b 

s 1 0 7&-^ftjft^:h.. ^(D^tHi^^y^"^-^ A 4-1-4 

4 2 - 1 -4 2 - 1 0 <D^ti^i)-h]i^ti^fih'f')r-=i 

t tl. >/^*~ ^5^44-1-44-1 0 <7) tB;!:^:^^ 
30 ^miJ.^tt;2)XVT-*n- KM-^a 1-a 1 07&^7- m 
SC/'-feU^ by- h K^>f>'N*2 3l^«^&$tt>l)o 
[0 0 7 7] tfz. ±t^^'f')7'Z2- Kffi-^a 1-a 1 
0. /a 1 -/a 1 0 ii. ^> YY- h 4 5 D - 1 - 4 
5D-8, 45E-1-45E-8, 45F-1-45 

F- 1 6 \zm^mz^^^fiho i-y yy- h 4 5 d- 

1 -4 5 D- 8 ±f2#>^Vf'n^ KM-^a 1 , / 
al, a2, /a2, a3, /a3<7)d^. ^TOffl.;^ 

^t^^Tb^m^j: h X ^ {zmiK^flfz 3 o(7)M^*^tt*&S 

ho m^l^i-y YV- h 4 5 D- 1 coAilSt::(±±fS>^ 
40 ^)f-a^Ym^^l. a2, a 3 ti. -eoffi^} 

y^^-^ 4 6 D - 1 <OA:^?StC>W*&^tL^o K 

Y-V4 5D-2 0AiJ«t::«i±fB'/V7'n- KM^/ 
al, a2, a3i}mf^^^fi> '^(Dihti^^'^y^^-^ 4 
6D-2(DXt)miiZ^i(^^flho mm^Z^ i-yYV-h 
4 5D-S<OXti^fiZ{t±t^'f^)r:=t- K^#/a 1, 

/a 2, /a 3;6^^ttif^^n. ^(DmiJ-i^^ y^^- ^ 4 6 

D-8<DX:)j^i>zmi^^tiho 
[0 0 7 8] i-y YY- h45E-l-45E-8tC 
it. ±fE#yUf'n- KM-ta 4,/a4, a5,/a 
50 5 , ^6, /a6(D')ib. ^X(Dm.^^t>'^il)m^J:hX 
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h 4 5 E - 1 <7)A;^J«t::*i±iS*/Vf'n-- Kffl^a 

3, a4, a 5>ii^«*&?ix. ^OffiijT&^-f 4 6 
E- l<7:)A*St::«*&^ti-2)o >K>>'*-h4 5E-2 
OA:tJ«tw{±. ±iey»;'r::'- Kffi*/a 3, a4, a 
5;6^*tt^&?:?t. -?-<7)ffit?:6^^ >/>*-i5^ 4 6 E~ 2 0Ai» 
3Si;««&?tL>i)o i^Tl^^twLT. K-^^- h 4 5 E 
-8c7)A:tjSt^ti^ ±ISyV-r=J- hMf-f-/a 3, /a 

4, /a 5>6-'tt*&?:^L. >^^*- 4 6 E - 

[0 0 7 9] > K^- h45F~l~45F-16tl 
±ffi#yU7'::^- K«-§*a 7, /a 7, a 8, /a 
8, a9, /a9, alO, /alO(7)^*>> 

ti^o ^Jx.t^:^> K-^"- b 4 5 F - 1 (7)At/«t:: ti±fa 

7-*:::^- hMt^a 7, a 8, a 9, alO;6^^«*&$ 
tL. ■€-(7)tiiif7!i^^>>^N'-r5^4 6F-10A^jStw«#&S 

n--K>fI-^/a7, a 8, a 9, alO:^m^^ti.^ 
cOffiiJ;5iM ^ 4 6 F- 2 ti^o 20 

J^TI^at^LT. -if^ K^- h 4 5 F- 1 dOXtl^^^ 
ti±KyV 7"::?- KM-^/a 7, /a8, /a9, /a 
1 0;ii^*«*&^tt. -f (7)ai:tl5i/*^ >>^^*-^5^ 4 6 F- 1 6C0 

[0 0 8 0] ±K#^ V^^N*-^?' 46D-1~46D- 
8, 46E-l-46e-8. 46F-1-46F-1 

6it>^hmti^fi^Mmm-^D j i j s (d j x) , 

Ekl~Ek8 (Eky), F11~F116 (Fl 

[0 0 8 1 ] :ir-r% ±fayn7^7 Ki/;^{i. ai- 

Al 0<D1 0}:fy hTabO> /J^'i/u 7 ^ B L K 1 
BLK1024O102 4ffl-C*^o :y ^^f>f X^r 
fg^l-'^ffi^B S i ( i = 1 -9) :6-'A;(J^ti.^^. y 
uy^ '^^X ' /^y^r 2 1 tcJ: »9> T^F^SB^ 
n';;i5^Hf >f Xm-f-b s i ( i = 1 - 9 ) 56^*^ ^ tLT ^ 
:^ • r Kl/;^ • yVT'n-i5^2 2 tC^^^^tL^o ^ 
tUbOffi-f-b s 1 , bs2, bs3, bs4, -tcj: 

n^^^f-^X^-Jg^f «-^b s l;6^?.m^b s 

8ST*^08 If-;' h>6-^j2^5i:^'9. SA^n 7 7j-'2 5 6 

mAKmLfz^^KW^-^^^y^^l^-^l 0 2 
(^yn '7^-9--YX^fg^1-^tcti. 8lf7hOI/0:*^ 
??^lp]corn .y ^•^f'YX(OA:iJ*^dZ^I?^=^^o Ellt^:^ 

IiU8ffloaM1-'i>:/uy :^^^M*i-'i>^'^t^ti> ^-^ 
b s 1 , b s 2 , b s 3 :6-^i&a " 1 " i: ^ »9 > 50 
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;l'tr:t^o -OP^. fi-^a 1, /al, bl, /bl, 
c 1, /c 1 {i#*iilf;^tL. Eieorn^iJ^ • TKl^ 

' 'f')r:=j-^2 2 tci3tt^^> Ky- h 4 5 d- i 

-4 5D-8tlAtl^tl-?>{t-t(i^T^a "1" 

^i-tD j l~Dj 8 U^;VtC^^o 81§07* 

;^(7)A1, A 2, A3{±*tc "0" X-^:h-^-h. A 3 
hA 1 O-CftJ^ilMI"^ 8 '7 ^Ti-^Jg^^tL^o 1* 
m-WDj X (x = l-8) , Eky (y=l- 
8) , F 1 z (z = l-l 6) 5ii-*n'>-rn-^l 5 

8rn-7^,4nBi$tL^o 

[0 0 8 2] ±fE0 5tc^L/::|illSlci3tt^TK 

U;^:?:; >i$^ 3 9 - 1 , 3 9 - 1 0 L/^M* 
it;fF<7)<^3^??T^ v'i>a^>>"Y;va^m L (Seque 

n t i a 1 Read), "f^t**). i>^mmy- 

[0 0 8 3] ±fBn^T'n-i$^l 5 (i. -^-^ K^- h 6 
1, 6 2. >f >/^^-i^ 6 3. Sr/N^-¥:?^;ViSMOS h 
^>v7.^ 6 4 - 6 9, 7 0 - 1 ~ 7 0 - 1 8 ^^^"e 

It. _LfS'/n yi^'TVU::^' y; 7'n-i$^2 2 (Olhtl 
m-^D jx (x=l-8), Eky (y=l-8), F 
Iz (z = l-l 6) :6^«*^KJ^l«t«&$tt^o ±ffi-^> 
V^y- h 6 1 oastJ^fg-^ti-f >^^'- 6 3 OA:tf«titt 
^&^fL. ^O-f >^^'-^5^ 6 3 coffi^{f-^:*-'-:h> Kr- h 
6 2 (D-yjCOXtl^RV^MO S \ yyV7.^ 6 4<7)m2t 

m%(r>-n\z^m^f\^^o ifS-f^ Kr- h 6 2<7)<iii:& 

Vy^^ ^ 4comSfLaKcO^SUtiMOS Y'yyV:^^ 6 
5 0m^EaK0-«*^«^^^^. hlcti*iJffl]IiIK2 

4;6^'b^'Y V-XcOB#tw^KMO S 6 

4 ^:ty1-^/ci60ft-§*SWE:j6^«*&^ti^o ±KMO 

s Y'7yV7s9 e b(DmMm^(r>%^\z\u mos 

> v;?. 7 0 - 1 ~ 7 0 - 1 8 (DY- Y 'i)^^K^^fi^W. 
^ti. htimiSV c c \z^m^fiho ^coMOS Y 
^y^jy^9 6 5(i. ±faMOS h^>v;^^ 6 4 (cEpJa 

05 h V VvJ^i^ 6 7<7)miffia8&^0-S(iMO s 

X 6 5 (0«SEai^O<fe^tcSfiE:^n.. h Ji:±faM 

05 6 6<7)r- hSt/MOS h-^vv;^^ 

6 d><owM.m^<o—mzmu^fi^o Mos h^vvx 

^ 6 8<7)«itaKc7)#^«iMOS h^>v;^i5' 6 9 
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;^^6 5 (Dmmm¥^(Dm^izmm^fi^o mos h^> 

vpgm mx.\i2ov) mm^fi. y-v\t±uu 

OS 6 5 <Dnhtmm<r)mi^\zi^m^fi^o 

±ISM0 S h ^ > v;^ ^ 6 6 - 6 9 ti> n-:^;]/^^- 

[0 0 8 4] ±IB#M0 S h y>i^y^^ 7 0-1-70 

h^^*- h 3 <7)aiS)ffi-§-S S, CGO-CGl 

5, GSi)mf^^ti^o ±m^MOS hy>i^:^^ 7 0 

SSL. 7- mWL 0-WL 1 5. RX/M^^- 

G s L-A^mm^firy^^^o 

10 0 8 5] I2 8{i:. ±12111 ^ LEI 7 tc:^ L/.: E E 

C03v> KCMOiJ&^I/OliVji-ib V'; T^l^-f >i5^-7 
1 2 tZAiJS^tl. yUi^:^^ 1 6l,Zy 

^^irhtz^cDm-^B s 1 -B s 1 0:6>*vU r;v-< 

r 2 1 ±l2$lJffl]Il]K2 4 coWfl tz)^?^^ LT 

y v^^fi^o >k\iZ. ruy^'T V\y:^iXti'r^fz 
i^on-TV KCM 1 T&^vV t;^^ v^-^i-f XHIK 1 

±f4tTi£corn7>:^T l^ir/AD2^^ 

y YV7.i)^±\iLb-v\^(02mmxti^rL^(o\±. m 

^\f6AUy£y h<7)NANDiSEEPROM<7)^^lC{i 
1 0 2 4 y n . ^ n y K U;^ fi 1 0 tf y h 

ifiJ^Ht *^Otc**L. I/0«i8 Vty h-C*^:d^ibyn 
V Kl/;^^±fitTfiT*2^f ^ ^;^(C^ttTV^>2)o 

±oa>g^. n^^(nm^^i\.fzruy^m±. 10 2 4 
/4 = 2 5 6 yn y i>J.J.T^^'2>7's:ie). ^(7)rt<7) i oco 

-^t::. M*3-:7> KCM2:d^vU T;^^ >^-7^ 

;^lplKi 2 ^^L"C3-7> K^v;^;^ 1 6 tcA;d? 

tt. K-f'n-^J^i 7'eT'ri- K$tLr*IJtBllPlK2 

4n««&$^^o ^LT. ±mmm^2 AoBmifZ^ 

Atf^tt^o 

loose] III9 (a) 3S:v^L (d) (i-ett-Ptt. rfi* 
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':f\jy^^y(Xi:ji^^)'t)i.ru>( 1 i±"ca^Lfc«S: 

[lIT-*)^o 119 (a) liyn 7 ^•9-^X:Ji-*2fgtc:&o7t 
i^-^. 119 (b) itrx:3y^-^^Xi)U^Kfj:^fzm 
119 (c) {tyuy^^^Xi^S^iZfj:^fzm^. 
119 (d) i^rn-y ^-tf^XT^M ei^tC^o/jJ^-g-cO^J 
4"^tL-^^ti:^LTV^.5)o yn^7^^j->f Xb S{i2^T0 1 

6 3im'CA:^j^ti^o -tL^2 jt$!cti|e^l-^t. 8 

[0 0 8 7] HI 0 (a) It. il^i->S> 1 1 (D^a y ^ 
10 j 1- j 1 1 ir=&m*-r^*^**tTV^^o ««Jx. 
(f, Xn^;/^ j 2ii^y'uy^i:sm-r^mibfzm^<D^ 

M^"^ y ^x^hm^^z\t. HI 0 (b) , HI 0 

(c) , HI 0 (d) Xn>y^ j 1, X 

D j 2 - j 9 . Sr/Xn y^J^jlO, jllOSo 
(7)i>';v-Xt::^tt>&o ^LT. ^:lx-rn.. 1^. 8 IS. 

[0 0 8 8] ^>cti. M*«^. V 7r ^) il^mL 
(Erase Verify Read) ICOV^TJ^^T 
tcpiBj-t^, M*?*^>»c<^ffiLi6^^(i:. M:±Lfzm^r 
20 D '7 i> -^/hXH :y (7> 1 Xn y^^zU^^ L 

*^T^o ±fBOJ:9twXn'7i^-9--<X«r8 
\^xmi:\^fzm^\iZ\t. (a3, a2, al) = (0, 

0, 0)> (0,0,1). (0, 1,0)> (0, 

1, 1) . (1, 0, 0) . (1, 0, 1) . (1, 

1, 0) . (1, 1, 1) (Dvmx. ruy^^>(Xi3 

3 7 RXfr 3 9 - 1 . 3 9-2, 

3 9-3:6-^»>f^Lr 8 \£y hO^uy^r 

[0 0 8 9] m^mmm^i^Lnmi. ^^20116 

30 2^-v\ *>^V>l;J:. mXKOl 1 5 l^-vtc|£tg$ 
ttrv^^J;^tc, M*^tt/^/jNXn^y ^5^(430^^^';-^ 

D y ^^<D^ ^ ')^)}y<D^mMy- h ^ 0 V {ZLXt%^ 

[0 0 9 0] m^^tltz/hzru y ^ i:m^lbLfz^^ 
(i. m 1 V • >'N*-;' •7T 2 0 ti;^ hTT?ti-2)o 

V ■ ^^'7 -7 T 2 0 (i. ^«J;llflI 1 6 i^Z7^Lfzi^(DtmWi 

40 oags-ds^^n^Tv^^o t^^-c. mic2(DX'){z-^(o 
KT-g«^^LT*)^v>o tfz. mu<Dm^Lfzsm<D 

/hXn^;;^(7)M*?tigM«^thL^tTV^ -eo^l^^--?:- 
oTfcfi:V^L. ^--v • /"^yyrKMLX^m^ifZ^y 
[0 0 9 1 ] ^-i^ • 7 T 2 0(7)rt$ti. H 

;v*^*^*^tc«iStei-&J:^iclSffL-C:fe< M* 



(14) 



^$ga¥ 1 1 - 2 2 4 4 9.2 
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to 0 9 2] ±^Ltzmim^thLmi'i^x-. m^*^^+ 
m^^%^ T-m^^^mmmmm K^^^^xumi-^tzib 

^ 'TYVT. ' 7°VT'n-i5^2 2<om^m'k7f^'tn^m 
xhho Z^comi irsi. f^±yntyi5^-9--rXS'8f&t:: 
L/ct?!i*^LTi3J9. Al, A2, ASO^n ;^^rK 

*y7T47-l-47-3> TKI^y5.:*'^>':^48-l 

- 4 8 - 3 ^ y^^- i5^49~l-49-3. J TY- 20 
h51~l-51-3. ^ >'^^'- ^51-1-51- 

3 . J h5 2 -1-52-3 'Sl^^ y ^53 
-1-5 3-3 4•^^-Cfl|^^tLTV^^o ±fSTKl^>^ 

7 7 4 7 - 1 - 4 7 - 3 tctir KUy^.M-^'A 1 -A 

1- 47-3 <0ttJ:tJ3ii^^r KV;j^;^^>:^48-l-48 
-3tw^tL^tL«*&^tt>&o iL^TYV7.iJ^y^ A. 8 

- 1 tcti^-^FB S;6-*ffi*&^tt. ^(7)r Kl/;^:^^>;5^ 

4 8 - 1 coffi^J:6^T KU;^:* ^iJ' 4 8 - 2 tc. TKl^ 
:^:^'>>i5^48-3 (OffiiJij^^T K U;^ > ^ 4 8 - 3 30 
\z^fi^^^m^^^^o ±fSm-i-FBS{i> n-7>K-e 

U>^:*»i7>^^4 8- 1-4 8~3(7)mil«-^{i> ^ y 
-^ 4 9 - 1 -4 9 - 3 <7)A^/«i^^:^i-rtLm^^tl> 

>>'^'-:^ 49-1-49-3 \Z^hK^)Atiif 
-ttl^tl^^ TY- h50~l-50-3 (n>—-)j(r>xti^ 

\z^fL^^K^m^f^ho ^tLi^y ry- h 5 0 - 1 - 5 

0-3 c0^lfe:^<DA*l«lctiM*«^E R A S E:6^'«t*&$ 
tL. >eotBi;:&M ^51-1-51-3 OA* 40 

JRi^V rr- h52-l-52-3 (D-:fj(DXt}^ 

i,z^fi-riv^^^ft;bo :ifihyry- h 5 2 - 1-5 

2- 3 (Di&lJ(DXti^Kit±$im^m'^ERASE^^X 

fimm^^^ft^o -eLT> >>'^'-i5' 5 1-1-5 
1 -3(7)Uitl>S:0^??n»>yVx^ - K«#/ a l-/a 
3;6^ai^J5^tt. ^^V/N'-iJ' 5 3- 1 - 5 3- soffit? 
^7:i-fpD»>yV Vm-^a l-a 3:;6«miy$ti^ J: 

[0 0 9 4] rSiffi-^ (M*^- K^^^i-^y^^n-;. so 
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^) E R A S E:;6^^A*l^tiTV>^p#ti, yn^;^^TKl^ 
XAl, A 2, A3il)^0^mm^^tiX:i<D':fUy^TV 

7*uy^<Dl -r^yi^U^zyuy^T VU:^ ' :^'yyh 
Ty'fm^FBSii^rviy^TVUT.^l }£y YiT-^S 

[0 0 9 5] Ell 2(i> ^^m<om3(DmM<ofmjz% 
:^tmii^mmmmm K'o\.^xumr^fzib(Di,(D 

r% 6 4Mtr7 hcoNANDMEEPROMOma&ISffi 
i:7ri't'^Uy^mx$):ho ±jSL7t»l, ^20|li£<7P 

Tv^>E>o c:(7)^3c0*ifeO7F^.^-C(i. ^Il^orn^^^ 

mitZ-^^xmMt^o "t^^-^x Ell 2^c^1-EEPR 
OUi}miiZ^Lfzm^tnti:^<0\,±. ^u-j^-TY 
' ^^yyy 2 5:6^'^tt<btLTV>>2),^.T-3b»9x Z.f\.\z 

MJ&Lxr^y^ ' r vuTs ' 'fvr::3-'^2 2* (om 

S/i. vUT;v-r >^-7^^y^[pie&l 2tw{in'^ 
>KCM0-CM3> iffiyn^i^T Kl^;^AD 1. T 
12:rn';;^T KVXAD 2St/rn*7i5^T KU;^A1- 
A 1 O^Hi^Xti^n^o ^LT. ifSrn^i^ • T Kl/ 

7. • /^y yr 2 5 {z±$^y^a 7 ^ T K A 1 - A 1 0 

[0 0 9 6] EI 1 3 5.t>*El 1 4 ti. ±fSEI 1 2 \,z^Lfz 
il»tc:fett^:^0 7^ • -y-^f X . 2 5:sLt;^rn 

7^ ♦ T KV7. • yVxn-3^2 2' (DmJ&M^Tj^i-m 
j^ElT-ab »9 > yn 7 K1^:^A 1 - A 1 0 CO i tf 7 h 
LT^LTv^^o K^- h 8 0 

-8 2, 4 5 D-1-45D-8. 45E-1-45E 
-8, 4 5 F- 1 -4 5 F~ 1 6. ^ >^^'-^5^ 8 3 - 9 
0, 46D-1-46D-8, 46E-1-46E- 

8, 4 6 F- 1 -4 6 F- 1 6. Nf-^^^^SMOSh 
^>v7.^$^9 1, 9 2^^^^-C1t^^tLTV^^o ±12 

i-y vy- V s 0. ^y^^-^s4, 8 5, seRriu 

0Sh7>v;^^9 1, 9 2 ti. 7 • T Kl^;^ • 
/^yyr 2 5*«^LTV^^c tfc. ±fe*f > K^- h 
8 1, 8 2, 4 5 D-1-45D-8, 45E-1-4 
5E-8, 45F-1-45F-16. ^ y^<- ^ 8 
3, 8 7-9 0, 4 6 D-1-46D-8, 46E-1 
-46E~8, 46F-l-46F-16«i>7'D7^' 
. T KU;^ • yVT'rj-i5^2 2' 4-1»^LTV^^o 
[0 0 9 7] TKU';^M-§*Ai (i = l-10) «i> ^ 



(15) 
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5^ 8 3 oxum. Rifi- > yy- h s o , s 2 <o 

ffi-^ti. V Ky- h 8 1 (D-^jOXlJ^^^mi^^i^ 
¥^2 4i)^hy-:^Y'e-y^7r^'tm^ ir-^hm^) TS 

/N*--^ 8 4<7)AilSt;tt*&$tL. iO>f>/N*-i5^8 4<7) 

ffitlffi-^^^'MOS h^>v;^^ 9 1 i7)>$r'- htltt^^tt 

±!BMO S h ^ > 9 1 <7)«irLiiKco-S(:: 
{i. i-y Kr- h 8 1 , 8 2 <7)>(i6:frOA*^. ^ >>'^*- 
^ 8 5 60A^l^t^ 8 6(Dmtl^:^^^fl'ef^^ 

h^>v>;^'9 2<7)l;»iLa?&<7)-«tcli^ 8 5 

mtl^Klt^ S 7 (DX-:}3^i!)^mm^fl> 

^87 cOffiifSt^ti-i^ >^^*- 8 8 <D\^t}^i)^^ 
tt^tt^c ±fS't> Kr- h 8 2 0ai^jaBlwii^ >/N'- 
8 9<7)A:tl^56-*«il^^^ ^<^^>/N*-i5' 8 9 0mAl 

±fS^ 8 8 (Omtl^^^h'^'V T-'n-- K#-§*a i 

(i -l^-l 0) i(}^a^^ti. ±IS^>^<-^ 9 OOtB 
>^Uf'n- K«-^/a i (i = l-10)**ffi 

[0 0 9 8] ±IS^-/Ux:3- KM-t a 1 --a 1 0. / 
a 1 a 1 0 {i. > Kr- h45D-l~45D- 
8, 45E-l~45E-8, 45F-1-45F-1 

6 ^zmm^Km^^ti^o ±> vy- h 4 5 D - 1 - 4 

5D-8t::(i. ±IB#'/Uy'n- K«-§-a 1, /a 1, 
a2, /a2, a3, /a3<7)^t). :^TO«.<i5^^t>-^ 

h*r- f 4 5 D - 1 OA^)«t^ti-hia':/^>' "r'n 
-K^-i-al, a 2, a 3 ^Offi*:*M > 

/N^-^ 4 6 D- 1 (DXl3m\^m^^tl^o irV YY- Y 
4 5D-2<7)Ail«t::li±E7^Uxn-K«-^/a 1, 
a2, 2iZi}m%^^fi. ^(DV^tii:i^^y^'^-^ 4^T^- 
2cOA:fj3gtC««&§tL^o ^>K<>^--h4 5D 

-8C0AtfSi::{i±IEyVf'n-- Km*/a 1, /a 

2, /a 3*-'tt*&^ti. -?-(7)tb*:6M>/N*-^4 6D- 
8^0A*ae^;«*&$^^^o 

[0 0 9 9] YY- h45E-l-45E-8tC 
\±. iffi^T^U-rn-- Kffi-^a 4, /a 4, a 5, /a 
5, a 6, /a 6<?:>d J: 

h 4 5 E - 1 (7)A*Sl'ti±IB-:/VT'n- Kffi-^ a 

3, a4, a 5;^)-^«*&^tL. >>^N*-:^ 4 6 
E- 10A*l^tC«*&$tL;2>o >Ky-h4 5E-2 
OAiJ^tcti. ife-/';^^^- K^-^/a 3, a4, a 
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5?&^tt*&$tL. ^<7)tB:^):^M>^^^-^4 6E-2cOAil 
St^ttJf&StL^o YY- h 4 5 E- 8 0A 

;tj«tcti. ilfiy^JT'n^ K«-§-/a 3, /a 4, /a 

5>!i^«J^$n. -e<7)m**^>f>>'^*-i5^ 4 6 E- 8<^A* 

I 0 1 0 0 ] i-y YY- h45F-l-45F-16t:: 
\±. ±ffi#7'UT'ri- Kffi-^a 7, /a 7, a 8, /a 
8, a9, /a9. alO, /alOO^^> ^Tcoffi 

10 tL;2)o mx.\i'fy YY- h 4 5 F - 1 <DXt}n\z\t±M 
yij^'n^-KM-^a?, a 8, a 9. alO:*^«*&^ 
ti> -?-Offi^J:6M y^^-^ 4 6 F - 1 (DXt}^\z^^^ 
ti^o ^>Ky-b4 5F-20A^J^lcti±lByUT' 
3-Kffl-^/a7, a 8, a 9, a 1 0 $ tt. 
(7)ffiil7&^>f V/N'-^J' 4 6 F- 2 0A^JSt^«*&^tt^o 

^m^. i-yYY-y A ^¥-1 e>(oxti^\z\tALiz^ 

i; X :3 - KH-^/ a7, /a8, /a9, /alO:^^tt 
Jf&^tL. ^(7)m;^J:6M>>'^*-^4 6F-1 eoAAl^t:: 

20 [0101] ±IB#-< V/N'-iJ' 46D-1-46D- 
8, 4 6 E- 1 -4 6 E-~8, 46F-1-46F-1 

^i)-h\&t}^f^^mnm^T> j i ~d j 8 (d j x) , 

Ekl-Ek8 (Eky), F11-F116 (Fl 

[0 1 0 2] ±IBcOJ:^'^^«^iCj3V^T. J-f> -t «7 
hm-^RS*-^x.TMOS 9 2 «r:tV$ 

^ V^^-i^ 8 5, 8 6:d-'b^^^ V-tr^;' 

yn^y iJ^T Kl^XAD 1> Tfi::/n'7i5^TKU;^AD2 
T Ki^;^ A 1 -A 1 o^SrA* tr. x:^ 

-^A i ^i^^'^^f l^-^;V-e*ti.Jf. > Kr- h 8 OfOm^l 
;6^n»> ^ 8 4 (DO^itJ^^^^^ U-^;i/t35c 

MOS Vyy'y^^^d i^^:tyL. J- 
KNAfin^ V--^;i/4:^^o -fy YY- h 8 1, 8 2 <0 

T'Vx:::?- K^i-^a i, 
40 /a i li^ V^)\/hi'£ho :^tilc<toT. -r;^ 

10 10 3] -t^t)-^. 7 Kl/>^ffi^A i (OXt}^> x 

(f. i =0-9ti^tLT±^L7^^J:9=fc^SS:^fx.tf. 
^f^ftj^rn y^T Klx;^J±a 10, /a 1 0;'2frt"C*-& 
O-e. a 1 0*^n»i7 u^;K^^tcti±j4fill(504^^g-(7)7'n 
50 y>:^BLKl-BLK512./al Oi)^x:! ^ U^)\^<D 



(16) 



1 1 - 2 2 4 4 9 ,2 
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P#tl{iTeiPJJo4^^(0rn y ^BLKb 1 2-BLKl 
0 2 4i}mtfi^fi^o K^-r^ 2rn^y iJ^tTP^^^rSH^i- 
10 10 4] ±fEm3<^ltifi<^?f^^-e»i. h 

v^TSi0^L/c;6^ mi 3 tc:^L/cii]is^> ^Mmmm 

lO 1 0 5] Ell 5«i. :$:^?^<7)^4 cO^ffiOff^^t::^ 

v^^-^U iwibMt^T Ku;^3MiR 

c:<0«?!ir-ti. >^';-fe;^r 1 0 0- 1, 1 0 0 - 2 20 

75^*:9^#J^tLTi3i9> citt<^^-^^;-tr;VTP^ 1 0 0- 
1,10 0~2Htcn»>T'n-i5^1 0 1 ^^^I^tt^bttTV^ 

T 1 0 2 iiZiSiif^^^V '^)l^T U4 100-ltlOO 

- 2 ^ESIJLTV^>5>T Kl^;^tl5(i. EI 1 3 tiS^ Lf^EK 

0 0- 1, 1 0 0 - 2 l::**)SLT. 512/NMhOT'- 
iJ^'^ ^7-^ 1 0 3 - 1 , 1 0 3 - 2 ;6-'IStt'btLTV^;2>o ± 
157"-^^ ^-^ 1 0 3- 1, 1 0 3 - 2 tC^ y^^ttTt 30 
r-^\±. (MUX) 1 0 4Km^^fi 

^ti^o tfz. xmtjm^i 0 s^z^f^^fifzr-^ 

H}^, '^jV-f-'fU^^ 1 0 4 ^^LTx-i^T 1 0 3 

- 1 tfzi.t 10 3-2 JiZW^^t^Xy y^^ti^Xd \>z 

[0 10 6] ±fe(0J;^^«^tci3V^r. ii«ti. 

vga: LT 1 7- K^<7) 5 1 2/^M b =^fflV^^;J)^ ^ 

v^ji^Tu^ 10 0-1, 10 o-2<Dm-r vutsO 

7- Vmi:m^lzm^LXm^7h^i:fr') ^ tliZX ^ . 40 

^- vS* 21^<7) 1 0 2 4/^M h KX^^o tfz. Wx. 
tfT'-^oMiNpt::. > V -tr 1^^ 1 0 0 - 1 , 1 
0 0-2^(0^^^^^^, (2n) C07- m^rl^NFtw 

[0 1 0 7] ±iEL/^j:^i^. ^^mmMW:<omm.'<k 

h(OX. ^yy(D^W}mzBCXMm^J:^(Oj<^V'^)V 

i:mii-r^^t:^^X^ho .tor. -rXhn^^h^Ttf 
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[0 10 8] 3^:^. Kk±(Dm.mx\t. :^m^n,^mm^ 

WMmtLX, NANDMEEPROM'^^^JliiioT:*: 
|§0^4-|^?gL/c:6^ NORMEE P ROM. DINOR 
SEEPROM. ANDMEEPROM. S)>2>VM±-|J 

[0 10 9] ±i^L/i«t ^ tc. :^^mi^zXfi\f. ^--^^ 

;^ hB#Kc7)@^^l::^^'E!tL. h \ <n\^m):.\zi^if^ 

ho tfz. y>rM.fj:m^<D-:ruy^^m^^zMVi'th 
^ti^tX^^j:^^i!)\ X^3XmLfzX^i'j:ytiy^ . T 

KU;^ • U 'J :^ ^ ^^yfW t ti: hfzit^. ^<D^m^m&^ 

*^"CAil'i-^ie:^S:;6^*v^?'s:*5>^ T KU>^A*Ov;^•r 
[0 110] ^i5. **e9"eii. rn^;;iJr . -^-^f X • 
yyr 2 l^-f^y^ • T KV'X • •/UT'n-i$^2 2^ 

y^yyr 2 S-^^n^^ « T Kl^T. • yVT'n-i5^2 2 

^mfh (m3<DmM<oMm) £^m^^^i>h'^^> :ztih<o 

m^'S:nnh^t{zx:h'^y'f^4:^<Oi^i^^t. yu y 
^^\zy*uy^ {^^^-) • T Kl^;^ • l^v^^iJ^ SrK 
\i'ihm'^\,zit^X^>^fzh^OXhho 
[0 111] 

mmo:>nm &s±.nmLfz^n\z^ if,^m\zifi\t^ 

[0 1 1 2] St^c. ^ y T^^^-YXolg^t^T KU^^A^? 

[0 113] '%\z^ ^y-f^^Xomi^^r VUT^Xtl 
<ommt^m<^tfj:<s m^ruy^iD'^^Xirl^A 

K^^x^^ :^^')^)\^rv^^(0Wk<0':ruy^\.z^ 
[Ell] ^5&0^o^l o|gifeco?gSl'#>5>:T^i¥^14** 

m'^^Mm,\z^^'^xm.^thfz^<oii(r>x. 6 4Mtry 

h ON A N DSE E P R OM<OlH»&fll^S:^i-r n 



(17) 



^mW- 1 1 -2 2 4 4 9 2 
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Hlo 

[112] mi\,^7r^Lfzm¥^{Z^i,'^^^^']'^}V7ly^^ 
[El 51 mi ^w^L:^c[iIK^ci3^t^•/^•7:^^ • T Ku;^ 

im9] j^^v^)\^ru^ ±comi:y^ y ^-^^ 

LTtiO-e. (a) m\±yr3y^'^>[X:i^2m. (b) 

mi±r^ y (c) Hfi^'n^^-^f^X 

;6-^8lg. (d) Eltiyn ^7 ^•9*-fX:?Ji^l e^gtCJ^o/c:^ 20 

[mi 01 ^IStLfj^gkrn^y 
ri^^1->2>fci60^)C7)T% (a) m^tm^OM^t^j:^ 

yuy^iT^tm. (b) lllfiilllgcoMS*9-^^;u-e 
m*^:?x^yny i5^4r^-f EI. (c) llIfi20gcoM* 
-^--Y i5^;vT*M*^ti-5)yn ^ ^^t* 11> (d) HfiS 

[Sill :^§tm(Om 2 
3* # f S 'II g S t o V ^ r -t ^ i6 CO ^5 (7) -e . M * ■/ n 

y ^"^4 xim^i-^^'^<Dy'xj y ^ *r Ki^;^ • 30 

[mi 21 :*:|l?g<0^3O^ifi<0?g]^tc«^;f»|&tt* 

Sff fS'It^B v^riFj.^ 1-^/^^6(0 to r% 6 4Mtr 

hONANDiSEE P R0M<^mK&«^^f^1":/n 

[m 1 31 m 1 2 \z7r-'Li'z'^^\z^\^hyx2 -J ^ 
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*-§R<o«ffi«^J*^i-EIKm> 

[mi 4] mi 2 \z7f-\^fzm%\z^\^hyuy ^ . 
[mi 5] ^mm^4<D%ik(D%mmmx^^^^^-u 

ftlB'ltS a tc o T -r -5) o CO T . ^ 
-v#^di^ScO-7^ v^^^U comB^W^^S^i--/ 
n m> 

[mi 61 t^*co;pjf^tt4^^#K'ii^*icov^TiJi0^ 

•t^/ci6c0(>C0T% ^^V-fe;^7l^>f t^cOiaaHli^cO 

[mi 7] t¥*co;T^»%1±*«#K'tf^gti;^tt^« 
5^1- -6 7t income 

[mi 8] t^*<o:i^jf^i4^^fls:feiig«(cjbMt^if<^ 

[mi 91 S£5|t(7)7f^»§&t±#2gfflB'lt^Stci5tt^«*^ 

^f+^s^-rmo 

[m2 01 ^je*co>(ife<7)^ISf§14*3S^*:ffi1S^Stcov>T 

ifcyn 7 :iJ'(OM*^IWl^frC^f -9 7^ -7 v^EE P ROM 
coyn y 

[m2ll m2 0 tc^UTtiHi^lcjoV^T. Ji«^6Ulc«*S: 

1 1 •";?^^V-tr;VTU-f > 1 2— T;^>f >^-'7i 
^;^I11E&^ 1 S'-'XJ^r V\y:^^'^yyT. 14-n^7' 
1 5---nt^T-*3-:$^, 16—3"e>Klxv 
1 7-=i-7> Kxn-i?". 1 8-:*^i^T Klx-;^ 
^'^^y^r. 1 9— r^/^Ar-'n-^j^, 2 0— ^-vV<;^7 

2 1 •••y^n y ^ . ^X . yr. 2 2, 2 2' 
-yuy^ . X KWy; • 7"3-i$^. 2 3 -"7- m 

^itr-bix^ h K7>f 2 25- 

rn'yi:^ .^f>fX->'N*!y:7r. BLK1--BLK102 
4-rn y^o 




(18) 



l^mW- 1 1 -2 2 4 4 



mi] 



CM0~CM3 

BS1— BSIOrt- ^ 

AD1,AD2 — ^ 
A1— A10 



12 



21 



X 



1 



22 



b8l 
bs10 



7^ 



16 



11 

_j 



I k 
h 

K 



ss 

CX30 

CG1S 
OS 



m m 



BLK2 
BLK4 



BLK1 0 
-BLK10 



~i — 



zn 



CLX1 



!<-- ^E.CE.WE 
^ RE.ALE,CLK1 



h-20 



T 



19 



T-18 



klQ22 
Kia24 



[HIS] 



[116] 




1 I_ 


7h'W 
CIO 


BIO 




1 



43-10 



1 7] 



a1- 
a2. 



a3- 



aT- 
a2- 
a3- 



99 - 
alO- 

57 - 
a8 . 
a9 - 
«10- 

■7 . 

S: 



j > t^o Dj1 



460-8 



a4 



> PXJ R1 



4BF-2 



>:45F-16 



Dj2 y Djx(x-1— 8) 



•DJd 



Ek1 



a5 J J >— [>o Ek2 



Ek8 




• F12 



^Fte(Sc=1-^16) 



>i<46F-16 
l>o R16 



SSL- 
Pas$ W/L- 



sei. w/L-ay- 

Pass W/L- 
QSL- 



W/LO 
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